Objective: To report the antenatal detection rate in a consecutive series of liveborn infants with atrioventricular septal defect (AVSD). Design: Review and analysis of referrals for detailed fetal echocardiography and postnatal diagnosis of AVSD. Setting: Tertiary referral centre for congenital heart disease centre with data prospectively collected between 1996 to 2001. Results: 92 consecutively liveborn infants with AVSDs were identified of which 27 (29%) were detected by routine obstetric antenatal ultrasound. The antenatal diagnosis rate was worse for liveborn infants with trisomy 21 (12 of 49 (25%) v 15 of 43 (35%) chromosomally normal children) and for infants with AVSD without other structural heart disease (18 of 74 (24%) v 9 of 18 (50%) infants with associated structural heart disease). Conclusion: Despite the potential ability of fetal ultrasound to detect AVSDs, the antenatal diagnosis rate is poor. This is particularly true for infants with trisomy 21 and is of importance when counselling parents with an apparently normal fetal ultrasound scan. P renatal screening for major congenital heart disease is now a routine part of obstetric ultrasound anomaly screening in most obstetric centres in the UK. The four chamber view was first introduced into routine obstetric screening in 1986 as a method of identifying major cardiac malformations, the majority of which occur in women with no identifiable risk factors. 1 2 Screening requires imaging of a four chamber view identifying a normal cardiac position, two atria and two ventricles of approximately equal size, and the two atrioventricular valves forming an offset cross at the centre of the heart. Prenatal diagnosis of atrioventricular septal defect (AVSD) is particularly important because of its association with chromosomal abnormalities (especially trisomy 21), as well as with additional serious cardiac and extracardiac abnormalities. Previous antenatal studies have shown AVSD to be among the most commonly detected cardiac lesions. 3 Although some studies report excellent sensitivity for detection of congenital heart disease, they have concentrated on fetal rather than liveborn cohorts. [3] [4] [5] We report a low rate of antenatal diagnosis of AVSD in a consecutive series of infants born alive with the defect.
The congenital heart disease department in Leeds is a tertiary referral centre for congenital heart disease serving a population of about 5.25 million in Yorkshire, Humberside, and Northern Trent. There are stable referral patterns with no other centres in the region providing surgery for congenital heart disease or detailed fetal or paediatric echocardiography. A fetal cardiac ultrasound training programme was started in 1989 and was taken up by 19 of the 22 obstetric units within the catchment area. Our aim in this study was to assess the antenatal diagnosis rate in a cohort of children born alive with AVSD between 1996 and 2001.
PATIENTS AND METHODS
All patients with AVSD born between 1996 and 2001 within the catchment region of the tertiary centre were identified by a search of prospectively collected, comprehensive diagnostic information held in the department's electronic congenital heart disease database.
Information relating to referrals for detailed fetal echocardiography was retrieved from the same database. Obstetric ultrasound screening was performed in referring hospitals according to unit specific protocols. A four chamber view of the heart was included as part of routine fetal anomaly screening scan in all but a single unit (responsible for 1.5% of all live births in the region) in which no prenatal ultrasound screening was offered at all. None of the mothers of the children making up our study population were booked at this unit and all therefore received screening. The Leeds fetal echocardiography team provided formal, on-site training in fetal cardiac ultrasonography to 19 of the referring obstetric teams.
Detailed fetal echocardiography was offered to all patients with abnormal, possibly abnormal, or difficult four chamber views, as well as to patients with a family history of congenital heart disease, soft markers for aneuploidy, or extracardiac malformations in the fetus.
Statistical analysis
Fisher's exact test was used to compare observed frequencies between groups.
RESULTS
Ninety two liveborn children with AVSDs were identified. Sixty four (69%) had complete defects, 11 (12%) a partial defect, and 17 (18%) an AVSD in association with complex congenital heart disease (table 1). Down's syndrome was diagnosed in 49 children (53%).
We were unable to trace antenatal details for two (2.1%) patients in our study group; for these two children we assumed that there was no antenatal diagnosis of an AVSD.
Twenty seven of 92 cases of AVSD among liveborn infants (29.3%, 95% confidence interval (CI) 18.4 to 35.6) were detected by routine antenatal obstetric ultrasound screening. All patients with antenatally diagnosed AVSDs had been referred for detailed fetal echocardiography. In one case where a four chamber view of the fetal heart could not be obtained at screening, specialist fetal echocardiography also failed to evaluate cardiac anatomy because of gross maternal obesity and an AVSD was diagnosed postnatally.
Nine of 18 (50%, 95% CI 4.8 to 13.2) infants with AVSD in association with complex congenital heart disease were identified by routine antenatal screening.
In the 49 liveborn infants with AVSD and Down's syndrome the AVSD (and trisomy 21) was diagnosed antenatally in only 12 (24.5%, 95% CI 6.1 to 17.9). In the 43 children born with an AVSD and normal chromosomes the cardiac abnormality was detected antenatally in 15 (34.9%, 95% CI 8.8 to 21.1; not significant).
DISCUSSION
Antenatal diagnosis of AVSD is of particular clinical and medicolegal importance because of its strong association with trisomy 21. Despite multiple potential anomalies in babies with trisomy 21, non-cardiac sonographic markers (for example, renal pelvic dilatation) are often subtle and are frequently missed during screening. Therefore, the ability of fetal ultrasound to detect congenital heart disease accurately in this setting is particularly important. 1 6 There is an understandable and widely held view that AVSD, particularly in the presence of a chromosomal anomaly, should not be missed at a screening scan. In low risk fetal populations, however, detection rates during screening for congenital heart disease as a whole are reported to vary from 13-92%. 4 7 8 The antenatal detection rate for a consecutive series of liveborn patients with AVSD, a lesion potentially diagnosable on the standard four chamber view, has not been reported before. In our series 70% of AVSDs were diagnosed only after birth despite the majority of referring centres in our study having received basic on-site fetal echocardiography training. Although not significant, the rate of detection in babies with trisomy 21 was less than for chromosomally normal infants.
Once complex cases known to be associated with AVSDs in infants without trisomy 9 were removed from the analysis the detection rate was similar at 25% and 23% for infants with and without trisomy 21, respectively.
It is beyond the scope of this paper to discuss detection rates for other congenital cardiac lesions; however, the echocardiographic hallmark of the AVSD is a common atrioventricular valve, which even on a good four chamber view can appear superficially normal.
By implication AVSDs may be more difficult to detect at standard screening than lesions with more obvious structural pathology. Although training for obstetric screening units was almost universal in this series and this undoubtedly translated to a greater awareness of congenital heart disease, perhaps technical proficiency can be gained only by exposure to a large number of abnormal cases. For the average obstetric screening unit this is an unrealistic expectation. Effective screening for this important lesion may require a different strategy.
Conclusion
The antenatal detection rate for AVSD by standard ultrasound screening in the four chamber view is poor overall, with a trend towards being even poorer in the presence of trisomy 21. There were no conflicts of interest. All authors had full access to all the data in the study. The corresponding author had the final responsibility for the decision to submit for publication. 
